Theorem.
Suppose G(t, x0, ■ ■ ■ , xn-X) is a function which is (n + 1)-dimensionally continuous for t^O, -°o <#0< co, • • • , -00 <xn-i < =0 , uniformly Lipschitz in Xo, ■ ■ • , xn-ifor t §: 0, and which is monotone nonincreasing with respect to xn-i for t in some neighborhood of 0. Let po, ■ ■ ■ , pn-2 be continuous functions of t which are bounded outside every neighborhood of 0, and such that pi(t) = o(t(i~n)) as t-^0, i = 0, ■ ■ ■ , n -2. There then exists a unique solution of the initial value problem fEC-, t^O,
We point out that it suffices to show existence and uniqueness for (1) in some neighborhood [0, 5] of the origin, 5>0. Since G is uniformly Lipschitz in /(0), • • • , /(n_1) for t^8, the solution could be uniquely continued from / = 5 using the usual Picard existence and uniqueness theory [lj. The proof now proceeds by way of several lemmas. Lemma 1. /// is a solution of (1) then f"=fM(0) must be the unique fixed point of the equation as /-»0. Hence, taking limits in (1) we obtain (2). The fixed point of (2) exists and is unique since G is continuous and nonincreasing in the last argument.
Lemma 2. Given e>0 there exists an ue-approximate solution" f, satisfying f. EC\ l^ 0,
Proof. Let f, = t%/n\ lor O^t^rj. Then
is a continuous function which ->0 as t->0. Choose n sufficiently small that \t(t)\ <e for O^t^n. Extend e(t) continuously to zero in some neighborhood past t -n, always keeping \t(t)\ <e globally. Then, for t>n, let/e be defined to be a solution of f;\t) = Git,Pof\ ■ ■ ■, r1/"-") + ^t), t>v, 
